Maternal care, the epigenome and phenotypic differences in behavior.
The genome is programmed by the epigenome, which is comprised of chromatin and a covalent modification of DNA by methylation. Epigenetic patterns are sculpted during development to shape the diversity of gene expression programs in the different cell types of the organism. The epigenome of the developing fetus is especially sensitive to maternal nutrition, and exposure to environmental toxins as well as psychological stress. It is postulated here that not only chemicals but also exposure of the young pup to social behavior, such as maternal care, could affect the epigenome. Since epigenetic programming defines the state of expression of genes, epigenetic differences could have the same consequences as genetic polymorphisms. We will propose here a mechanism linking maternal behavior and epigenetic programming and we will discuss the prospect that similar epigenetic variations generated during early life play a role in generating inter-individual differences in human behavior. We speculate that exposures to different environmental toxins, which affect the epigenetic machinery might alter long-established epigenetic programs in the brain.